Incidence
The sex incidence of acromegaly is equal. Based on post-mortem figures, approximately 10% of all intracranial tumours are pituitary tumours and 10% of pituitary tumours result in acromegaly. Further calculations on these lines indicate that for a population of 50 millions there would be 50 deaths per year from acromegaly. This figure, based on post-mortems, is thought to be too high. Another method involves the number of patients who attend as new patients in a limited area, and enlarging this for the whole country. This works out between 100 and 500 new patients with acromegaly each year in the United Kingdom.
Morbidity and Mortality Acromegaly causes cardiovascular, cerebrovascular and respiratory diseases, as well as diabetes. The mortality is roughly twice that of the general population. The disease requires treatment because of the morbidity and mortality from associated diseases; because of symptoms such as headaches, parxsthesia, general aches and pains; to prevent the appearance of the patient deteriorating and to bring about some improvement; and finally because there exists a growing benign neoplasm. If it extends upwards for example, it can cause visual field defects and blindness. Many endocrinologists think mostly of treating the hormonal aspect of the condition, hoping for an effective treatment for this and one which leaves enough functioning tissue to make replacement therapy unnecessary. With all methods of treatment it is difficult enough to remove all the functioning tissue, and if one tries to leave any behind one certainly succeeds, but also leaves behind tumour, and so I think the treatment should be to remove as much as possibleall the contents of the fossa, in fact. Even then 50% of patients have some pituitary function left. This applies to acromegaly but not always to the small tumours in a normal-sized fossa in Cushing's disease.
The presenting symptoms in 81 cases of acromegaly are listed in Table 1 . Some of these presenting symptoms demand alertness to the possibility of acrpmegaly before the diagnosis is all too obvious.
Methods ofTreatment
External radiotherapy: This is generally considered not very effective. Jenkins et al. (1972) report that only one out of 10 patients had a satisfactory drop in growth hormone, but Lawrence et al. (1971 ), Aloia et al. (1973 and Roth et al. (1970) have reported much better results. The practice of giving 4500 rads is not as effective as 5000 rads. The effect takes some months to become apparent and complications such as brain necrosis have been reported with the higher doses. (Joplin et al. 1961 , Hartog et al. 1965 , Wright et al. 1970 , Kaufman et al. 1966 . They report a satisfactory clinical response in more than half, hypopituitarism in a quarter, cerebrospinal leaks in 13 % and local infections in 12%. This method appears to be suitable only for tumours of a regular shape, not lobulated or breaking through into the sphenoid sinus, eroding the basisphenoid or basiocciput, or penetrating laterally into the cavernous sinuses. Forrest et al. (1970) found no advantages of yttrium implants over surgical hypophysectomy. Surgery: By transsphenoid or transfrontal approach. Cryosurgery has been tried by Adams et al. (1968) The reason for insisting on air encephalograms is that it is impossible to be aware of suprasellar extensions without them. The quality of the X-ray must be good, with a proper brow-up position to allow sufficient air to arrive above the pituitary anteriorly, so that those important extensions which cannot be reached from below may be demonstrated. Insufficient air in this position can produce the appearance of an anterosuperior extension which does not in fact exist. Other signs of hypothalamic disturbance include a rise in temperature immediately postoperatively for a few hours, then a drop to about 97°F (36°C) at 24 hours, and a gradual return to normal after about five days.
A dip in the diaphragm may be shown on X-ray. This contraindicates interstitial irradiation and has often been taken as a sign of 'pituitary infarction'. This occurs when the acromegaly has 'burnt itself out'. However, much the most common cause of a dip is breakthrough of the tumour into the sphenoid (Fig 5) and prolapse of the tumour downwards. Pituitary infarction should not be diagnosed on X-ray appearances alone, unsupported by growth hormone studies. Bone erosion backwards ( Fig 6A) and downwards (Fig 6B) into the basisphenoid and basiocciput can be seen clearly at operation and the tumour in the cancellous bone can be drilled out.
The operation is performed under general anesthesia and this can present a difficulty. The tongue may be so large and the larynx so much further away than normal that intubation calls for great skill. The size of the patient is the next problem. For pituitary giants two operating tables are needed. The operation itself is a right external ethmoidectomy for right-handed surgeons. The nasal septum usually has to be straightened, to enable the instruments to be moved far enough sideways to remove a tumour. This does not apply to small fosse. The Zeiss operating microscope is used, with a 300 mm objective lens. The internal carotid arteries are either already exposed or have to be exposed in about 5 % of operations. The cavernous and intercavernous sinuses present less of a problem than they do with normal pituitaries, as they are pushed away by the expanding tumour. The dura may already be eroded and fresh tumour will then appear in the sphenoid sinus. Tumour tissue is semi-liquid and whitish. Normal pituitary tissue is firmer and slightly yellow. There is no proper plane of cleavage or capsule round a tumour and removal has to be by forceps, sucker and curettes. Yttrium seeds can be found easily: they tend to lie in the bottom of the fossa, in small cysts. The diaphragm may or may not come down into full view. If it does, the adherent tissue can be cleaned from it (Fig 7) and sometimes it is helpful to use a cryoprobe to gain adhesion to difficult pieces. If the diaphragm does not come down, neurosurgery may be required later. Fig 8 shows an empty fossa and the stalk.
Results
Of 41 transsphenoid hypophysectomies for acromegaly carried out between 1966 and 1972, 34 were satisfactory, 4 required radiotherapy, one required a second transsphenoid operation, one required a transfrontal operation, and 3 were unsatisfactory. 'Satisfactory' is judged: by relief of symptoms of, for example, headache; by Replacement therapy: Of the 41 patients, 20 required no replacement therapy, 10 required cortisone and thyroxine, and 11I required cortisone only. This technique is now becoming more widely accepted, and larger numbers of patients are being referred. A total of 56 patients have now been operated on, the duration of follow up being less than one year in 15, 1-2 years in 11, 2-3 years in 11, 3-4 years in 4, 4-5 years in 8, 5-6 years in 4 and over 6 years in 3.
The morbidity of 56 operations up to 1973 was: one cerebrospinal fluid leak for seven days, which required no treatment; 2 cases of frontal sinusitis, which cleared on antibiotics and decongestants within two weeks; 14 cases of diabetes insipidus, all temporary.
The mortality was nil, in that all patients left hospital alive, but one died six weeks later of a pulmonary embolus. Transsphenoidal Hypophysectomy for Pituitary Tumours Functionless pituitary tumours only manifest themselves by pressure effects such as headache, visual disturbance or endocrine deficiency. They are therefore likely to be large when diagnosis is made, and to be referred to and treated by the neurosurgeon.
Any series presented by an otolaryngologist and treated by transsphenoidal hypophysectomy is likely to contain a preponderance of functioning tumours in which the clinical effects of pathological hypersecretion draw attention to the pituitary fossa while the tumour is relatively small. This is particularly true of pituitarydependent Cushing's disease (Cushing 1932) , in which the clinical effects are florid before much sellar enlargement has occurred, and rather less so in acromegaly where the slower onset of physical changes may allow more sellar enlargement and suprasellar extension to occur before the diagnosis is made. The paper records personal experience in 15 cases of Cushing's syndrome, 21 of acromegaly and 4 of functionless tumours.
Cushing's Syndrome Over the past nine years 14 women and 1 man, aged between 24 and 65, have been operated on by the transsphenoidal route. All were obese and 14 of them could fairly be described as florid examples of the condition. Most of the women had some degree of hirsutism and acne, and of the 9 below the age of 45, 5 had amenorrhoea and 3 scanty and irregular menstruation, while the man complained of impotence. Cardiovascular changes included hypertension with a diastolic pressure of 120 mmHg or higher in 8, and headache and general weakness were commonly complained of; 4 patients were frankly psychotic including the one in whom the other clinical features were less marked.
These 15 patients were referred by seven different physicians and preoperative assessment had been carried out in several hospitals, so investigations were not fully standardized. We have latterly placed more reliance on blood steroid analysis than on the 24-hour urinary excretion of 17-hydroxycorticosteroids to confirm adrenal cortical hyperactivity. Although the dexamethasone suppression test is of considerable value in determining pituitary dependence, the results of this test were sometimes equivocal and were always considered in conjunction with adrenal radiography, which is not always easy to interpret in an obese patient. In 2 patients surgical exploration of the adrenals had already been undertaken and pituitary dependence established by the finding of adrenal hyperplasia.
In no case was the sella turcica radiologically enlarged, nor was any suprasellar extension demonstrated by air encephalography, but in several there was a degree of decalcification of the sella as part of the general osteoporosis. This absence of sellar enlargement is in marked contrast with the 21 cases of acromegaly in every one of whom there was radiological evidence of expansion.
Operative Findings
In 7 there was an obvious cystic tumour containing gelatinous white material, in 2 the whole gland appeared to be mushy, in 1 the gland was rather knobbly and firmer than normal, while in 5 the appearances through the operating microscope were entirely normal.
Histological examination showed clear-cut encapsulated adenomas in 7 cases, 3 of them basophil and 4 mixed basophil and chromophobe. In 4 others there were definite areas of focal hyperplasia of basophils. In 13 cases the basophils in the remainder of the gland showed Crooke's hyaline changes (Crooke 1935), while in 2 no abnormality of any kind was found; but it must be remembered that tissue, especially semisolid or liquid tumour is often lost in the sucker. It is interesting that in each of these patients in whom no histological abnormality was found, a good clinical result was achieved.
Postoperative Assessment
One patient, who had made four unsuccessful suicide attempts before hypophysectomy took her own life two months after operation. In the other 14 regular postoperative assessment has been carried out by one endocrinological team headed by Dr Ronald Fletcher, who followed one patient from the time of operation until her death 44 years later and the 13 survivors from the time of operation until the present time. The follow-up period ranges from ten months to eight years.
They found that one patient showed no clinical improvement at all and nine months after hypo-
